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ABSTRACT 

PURPOSE: To more elevate the crystallinity of a crystalline Si film by 
introducing into an amorphous Si film a metal element for promoting the 
crystallization, heat-treating to crystallize this film and holding the 
sample within specified temperature range from the heat treatment 
temperature during irradiating at a laser beam. 

CONSTITUTION: A silicon oxide film 602 is formed as a base film on a glass 
substrate 601 and amorphous Si film 603 of 500A thick is formed. In an 
oxidative atmosphere an ultraviolet ray is emitted to form a very thin 
oxide film 604 on the surface of the film 603. Using a resist, a resist 
mask 801 is formed and coated with a Ni acetate solution to form a water 
film 605. It is spin- dried, using a spinner 606. The mask 801 is removed 
and heat treatment is applied to form a crystalline Si film grown as a 
crystal in a direction parallel to the substrate. A laser beam is emitted 
to anneal this film while the sample is held within plus or minus 100 deg.C 
from the temperature at the heat treatment. 
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x\t. =.y^)mmmmm^m\^^x. zz-j^jvytm^^^ 
^n^mm^o i<D^m\zmxr^. m.wmz\^. ^ 
m^(D:zy^)vmm,^f^^^o\zmmi^rzr.v^)i 
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:f— 6 0 6^ffli>TXt!>H^-f ^frl^v 

(B) ) 

[0 0 2 5] :;*:tcsni^«aii^ssb. l^ass^Me o 3 

JtJPf^SS^, 4 5 Ot:-7 5 O'CSSt^MSTfr^^fcl: 

6 0 orJWTOiaST'ff '5C:i:;&^i£:>^Tfe^o Sfc 
5 0 ox:uTcoiaST&^<h, ^aiktc^-r^P^rsl^^Sc 

mm<Dmm\zm.^. 5 5 ox:x 4m^<DtimMm^rf 
Vo zLvLx^^it^mme 0 7f)m^n^o me 

(C) ) 

[0 0 2 6] mmmm\z^r)^^itmmme 0 7 ^mfz 
^ 1 -0 3(c^-ri/— tf-ias^s^ffli^^Tu— 

20 -Tt^MSsTb, iSSttS^l^e 0 7c^ie^^b^^^tcS() 

[0 0 2 7] ^T^6 (C) COt^^^Wf^S^ (li 
W ^^^^^i^m^tlfziJ-^y h 1 0 5^S«(^ji8AS8 
a^l 0 1 tCiDilM-r^o -^LT&^^ii5*?5t^^,<hT 

^LT> y-r hA*;l.:/l 2 2 ^M^t, n7}^'yh'T- 
A 1 0 6 iCcfcoT. 11^CC7)S1S 10 0 K 1 0 5 

75^e>®*9tBL> i^j^^ 1 0 2 ic^iir^o tLxy-i h 

/NVl^y 1 2 4^Mfrj-D7t^-/ NT-Al 0 6\Z^W^nrz 
30 S^^JtJDf^^ 1 0 4 tC^iM-r^o Sa|^^10 4 

^m^<DWLmizmm^mmr^j:o\z^i5btm-^nrz^ 
[0 0 2 8] ^jDf^^i 0 4\zm^^mxm. nz^a^.y 

hT—A 1 0 6 ICcfcoT, :*coS«^;^-fc:^y h l 0 5;0^ 

^coiii^j^Oji-rc^tCct 0, :^-tr^y h 1 0 5tciKffl$ 
nfcSIScO^T^jfjP^^l 0 4tciRJSS-r^o ti±:yhl 
0 5 tZiR^^n^cStec^^T^tlDf^^ 1 0 4 tCiK^S^Lfc 
m> h/^Jl-:/ 1 2 2 1 2 4 <h^lB«-r^o 
4^/ [0 0 2 9] ^LT. R^r^cOB^F^^^^SigU^c^, y< h 

;\*;i/:/i 2 4 ^^^^t. mm<DWim iimx^ts 0 ox:) 

^Zfji^fzmm^aTt'.y h-T-Af'ctoTSgjg^ 1 0 2 H 
^iSlCcfc-::^T. :^ii*t)S«t^ 5 0 0t:t-ffi;^cn^o 

Lxy-r K/\';u>^i 2 4 iB66^o {cy-r hy^;uyi 
^rz^<D^ 1 0 sic^iUf^o "^Lxy-r HA*;i.y i 2 

[0 0 3 0] U— »f-7^fi«St^^^t-^t>c^^fflt.V ^ 



(5) 
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-r-So zcT*\t. me (d) <D^m^z^\^^x. Hfficos 

-So CCTCDS^Xt— 1 0 9C0SBtljiatil 0 cm 

/^a^ch-r^o *^ss0ijtc:fet^Tfi. s^g;?.7^-v? 1 0 9 
[0 0 3 1] i^-- tf-3tcoRgi^i?i7m. y<NA*;i.yi 

T-Al 0 efCcfcoTMi^^l 0 2\Z^mt^. ^bT 

y-i hJ^)V':ri 2 s^gfla^^o ^bxy-r 2 

2<^§|tt. Ste^^A^tB^l 0 l\^0)ti±y h 1 0 5 
[0 0 3 2] ±fBcolfjf^^*S^05iTC<htc:J:0> iJDj^^ 

^ti-^y hmm^comxmm'^i 0 if)^iE>mm<D^mz 

[0 0 3 3] 0 6 (D) tC^-Tct^fC. U-^-^(Dm 

7 0 i^m^-t^o ti:^z(Dm. mm^mitme 0 
i^^-r^o (1^7 (A) ) 

[0 0 3 4] :k\z^^ hmmm^i^xmmr^m^mm 
m? 0 2 ^xAy^m^fcit-y^x-rcvDrnx 1 0 0 

0 Aa^m-^lZf&m't^o ;*:tcx:^>v'^A^O. I8w t % 

^^LTzTji^^r-^Am^e 0 0 0 A<Dm^\zmm&x 

h®^7 0 3^?^^T^c. y-f h«S7 0 3 

<b 5 %m^m^^^^nrzx,^u>^)i^—jimm^\z^ 
i^xy-r has 703 ^mmt Lxmrnmit^n^K t 

(Dm^\t2 s 0 0 Ammtr^o ^(Dmitmm? 0 4(d 
[0 0 3 5] ^ ib\z-^m^<^> {zzxitt^y-i^ 

X. 7 0 b t7 0 ^(o^mz^mm^^ytmx^n^ 

ZhhU^o bTy-X^«7 0 5 <h Fuom^ 

7 0 9 tf)^B'E.m'^mzm^^n^. 'b^z^^^jim 
^mm,7 0 7 t^yny hy-( hmm7 0 6. 708^^ 
^^to^'^m^mzm^'^n^o 

[0 0 3 6] ^LX. U-^-^CDmM^n^^. V-A 
®^7 0 5^Kl^<>Mi^7 0 9<Dn^^ith&X^n 
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u-f >M^'\(?? u— tf-TtcDRgi*^^ 1 3 tc^-r^ 
^5 0 ot:<7)ag('traf^Lrctfe^Tff 

[0 0 3 7] ^OMSttCck^Tzi— ;i/<7)*^7 

mmmmmtLxm<t^mm7 1 o^y^x-^cv 

D?£T7 0 0 0 AcoiP^t'figa-r^o ^LT?LMfrtXg 

^mx. y-xm® 7 1 1 <h K i/-r 7 1 2 

^m^^xmesLT^. mm\z7mmm^^\z:^^^x. 35 
ot:(?5j!jpf^X!i3i^ istr^iSfi-r^<ttCcfco. ^7 (o \z 

[0 0 3 8] immms:^ :$immm\t. $mmmmm(D 

rji:^\^\znt>-^. co:>mwz^rr\zm^^mLrzmmm 
^m^^xmmh^>i^:;^^^i^mr^mx^^. 
[0 0 3 9] ms\zf^^ii^mm^m^^x(Dj:m^^ 
To ^r^y:^m^6 0 1 ±\zTmm^iLxm\:^mm 

6 0 2^XA-^v^tetC<:t 0 3 0 0 0 A(Dm^\Z0Simf 

-So ^ib\z$mm^mm6 0 3^5 0 oAa)m^\z':f'y 
X'rcvDm^rz\tm&mcYD^x&mr^. ^ut 

pgiK 6 0 3 cD^ffitc^^i^s^>fb^ 6 0 4 ^m^-r^o ^ 

LTl^i^A h^ffll^Tl/vA h^A^ 8 0 1 ^m^-f 
Ui^A hVA^ 8 0 1 fi, 8 0 2T^$n'5^^(D 

mitme 0 4f}m^'^nxi^^^) ^ 
mM^'^^<^o\zm^^nxi^^^o s o 2x^^n^m 
mt. mm(Dmn^:^\^\Z'm^:^\^^^'r^^yjm^ (a 

Uyhm^) ^mLX^^^^o ms (A) ) 

[0 0 4 0] 'A€\z-y^)mmmmm^m^i^. 

6 0 5^J^^£L/c^, Atf:^-6 0 6 ^ffll^^TAlf > F 
^-r^fT'^o ;i^UT. 1/>^A hVX^ 8 0 1 t;:.i:::?T 

m^mzm^^nrz$^^n^mm<r)mmo:)-'m>^8 o 2 
\zziy ^ji^mLxmrn^ntzikm^^m^^n^o m 

8 (B) ) 

[0 0 4 1 ] ;*:tCl^i^A HVA^ 8 0 1 ^^D|^€-. 5 

sot:, 4mmo)mmm:W^m'r. c<Dxm\z^<^^x. 
8 0 2(Dmm^^^::^y^ji^^i^mL'^ "tntmmiz^m 
8 0 3xfj^'r<i:o\zmm\zW'nu:^\^^^^^^^^^M 

^mzm^^mnLxi^^< z.h\zj:'Dxnt:>n^o ccd 

f^^it(Dmm. mmz^nf^:^\^\zi:k7t^h^^^\t2 

:k7tm\zfs^fS.mi^rz^^iimmm^m^ c h^^x^ 
ccx\t. s 0 2x^^n^mi^^mmo:>^^:^^ 

jBfigfi, ^W8 0 3T^-r:*rr^nt5{i 1 P#PS&^tcitfTb 

Tl^<<. ?:c:feCl(^^SfiE:Sf^, 5 0-2 0 0 Mmgffifr 
t:)-rc<h;&^-T'#'5o (gI8 (C) ) 

[0 0 4 2] mm\z^^m^^-^^t. f^^^&^mv^$> 
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[0 0 4 3] ccoi/-- tf-7tOMI*(cJ;^T--;ut^. 

mmm^mm\zLxno. coLx^^^o^w^^-^ntz 
^^ii^mme 0 7f)m^n^o ms (d) ) 

[0 0 4 4] :;i5(:tc/^5^ — ->i/^SSL. ^7 (A) tc^ 

-Tcfc^icf^tt® 7 0 1 ^#^o c(Dm. isitm? 0 i{H 10 
&m.^^f}^^fEi.u^^^o\z'r^z.^timmx$>^o c 

mytm (z.(Dm'^^t:=.y'r)l) (Dmmf}^^^^(DX. ceo 

[0 0 4 5] :k\zy'^ hmmmtLxmmr^mitmm 

0 AOjp^tC^e^T^o :k\Z7stl>i^OA^0.lSw t% 20 
^^l.rz7)l^::zryL>.m^6 0 0 0 AcoiS^ tc«^t:- 

cfcO, y-f h@S7 0 3^?g^£t-^o y-f Hffi®7 0 3 

^?K4^ti*3t.^Ty-r 7 0 3 ^mmt Lxmmmit 

^fri^K 7;i/5-^AC0K>fb^S 7 0 4 ^?i^^-r^o d 
<^^<bi^SOiP$tS2 5 0 0 AgSi:-r^o Z.<Dmi\^^ 

mi 0 4(Dm-^x. mi(^^nm^^y&.xT.m\z^^^x 

[0 0 4 6] ^^iz^m^-^^ty (z:z.x\t^j>^^ 

7 0 3 i-^(75^HcDS^<t:#(g 7 0 4 h^^^::^^ tr^-D 
X. 7 0 s ill 0 9<Dmmz^m,m'i^>^mA^n^ 

Cchiifji^o C^LTy-X®^7 0 5 ^: Fl/OM^ 

7 0 9 (h^^Se^^Wtcjg^^n^o 

^£^^7 0 7 ^::t:7-lr^y hy-l- N®i^7 0 6. 7 0 8 7^1^ 
OSeS'&Wtrj^fiS^n^o (09 (B) ) 
[0 0 4 7] ^LT, gll-^3l::^-rU-lf-^a31^ 4(? 

[0 0 4 8] U—^-^<DmM\Z^^7:z.-'jl<Dm7 

mmmmm^Lxmimmm? i o^y^xvcv 

Dj4Tf7 0 0 0 AcoiP^tCfiKj^-r-Sa -^E-LTTL^ttXS 

^s§^T. y-xm® 7 1 1 ^ F u-r 7 1 2 
^mi^^xm^r^o mm\z7i^m^m%^\z:hi.^x. 35 
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[0 0 4 9] ^llSS^iJlC^'ra^ F^>vX^fi. 

^ ^S:5f^ (c « o T ^ ^ U 7 d^^ift T ^ c: <h ic fcC ^ CO 

T?. ^^^jT(D^W}\zmi^x^^^^(Dmm^^n^:i 
ht^<)^u<. i»mm<D:k^\^'^h(D^m^^^^^x^^o 
[0 0 5 0] [*sfic?ij4] ^mmmx\t. $^^mmmm 

^(DmM^^iro:it\z^'DX. ^^^&^^m^f^^\z 

Mi^xiai^^tM.t^'tt^^^it^'^'^^Mm^m^L. t 
(Dmi^^mmvxmmh^>i^7.^<Dmiim^m&T^ 

[0 0 5 1 ] ^1 OlC^iSSfe^l^^t^^^ffitC^i^Tja 

To ^-r;tf^xsiS6 0 1 ±\zr^mhLxmit^mm 

6 0 2^X/t*y^i*t'ctO 3 0 0 0 AcOiP^tZfiKKt* 
-So ^^tCl^SH^^I^e 0 3^ 5 0 0 Acop^tzy^ 

mitiinmn.^\z^\^^xvvft(^msi^n^^. 

^JK 6 0 3 co^MtCffi^l/^l^jtm 6 0 4 ^m^S.f^. ^ 
bTl^v^X F^fflt^^TUi^X FVXi^ 8 0 1 ^f^^T 
-So FTX^^ 8 0 1 8 0 2T^$n^MJ^c^) 

If^KSI^lK^S (^<bK6 0 4:;&^*?^^$nTl.^^) ^ 

m^-^-t^^^^vizm^^nx^^^o s o 2x^^n^m 
m\t. mmomn^yj\^\z^^yj\^^m'r^m:fjm (x 

V^yhmm ^WbTt/i^o (010 (A) ) 

[0 0 5 2] 'Aizzz^y^jimm^mm^m^L. *K6 

0 5^?^^£Lfc^, Xhf•:^-6 0 6^fflt.^TXlf>H^ 
<^fT3o CloLT, Ui^X h-^Xi^^ 8 0 1 tdcfcoTSB 
5J^MtC^M$n^c#^M3^^Mco^S<?)-gB^J^8 0 2 

zzy ^jv^mi^xmrn^nrz^Wi^^^mm^n^o t^i^z: 
cTtiUv^x hTx^ 8 0 1 ^m^^Tzm^Tj^r-^^^ mit 
^m^^'r:^^t{.xmmLx^^\^K mi o 

(B) ) 

[0 0 5 3] ^LT, 1/>^X hV^X 8 0 1 

mi-m3\z7jk'rmm^m^^xu-^—^<DmM^ 
ffoo z<Du—^-^<Dmm\z^Lx\t.. un^soo 
x:o:>Mmizmm:Lrz^mx\ ^4^<ou— tf-^s i o^ 
mm<Dmrr^yj\^^m^:^[^hf<ii^<^oizi.x. s i i 
x^^n^yji^^zii^m (x-r-y) ^■ttTt^<<, 

iidjiS^i 1 mm- 1 0 c m/^mm<Dm^X^r:> <Dt 
UrctiCO^f^o CCOP#, 8 1 2T'^-r®^lC*5l.^T 

n-So cco^^^co^^^)s^^bu?t^^^^j^fi£$n^ 

CDt^, Zly ^)\^7tm<^i^m\Z^^%(OX^^o 

[0 0 5 4] m^COU—^—^^ 8 1 1 T^^n^ci:^ 
tc^S(j^-ttTU^< :::yy;l/^^aiffitc^A$n;^c®^ 
8 1 2:f&^^8 1 3X^^n^J:v\Z^^^^f)^rrt)nx 

C'^<o cicos 1 3T^^n^^s^:^ts, iSS^a^-st.^ 
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£^ ^ ^ tf ^ ^ ^ <h ^rj:-tt ^ W^Tii 

fTLTt.^<o m 10 (C) ) 

[0 0 5 5] ccDSsa^bf^. u-^'-^^^mM^tifzm 

^bT. !f-7t8 1 0^8 1 IT^^n-Scfc 

S£oT, iS^{bbfc^^8 1 4<D^^m\Zi^^^X 
[0 0 5 6] i^T(c4Bl>T:iOl/— tf-^(DSP.|>fx:g^ 

m) ^^^ikwm'^nrzti±y h i o s^m^o:>mAm 

ffi^ 1 0 1 (CiR^T^o ^LTS^^SSK^^^it- 

A 1 0 etCctoT. ItSccoSSl 00^:^-ir:yhl05 
A*;i/y 1 2 4^|^tto7}^-/ hT—M. 1 0 efcffijt^n/^ 

\tmm<Dmm (so ox:) \zmw.^mmT^j^v\z^isb 
mm^nrz^mt-r^o 

1 0 6 tcJ:oT, :k<DmW.^iJ±y h 1 0 5f)^ 

nrzmm<D±T^mm^ i o 4 f::iRWjT^o 
[0 0 5 8] ^LT. m^coRfrpi^^^jiigL/c^. y< h 

A*;i/y 1 2 4^Bltt. H^f^cDfflS (^CTti5 0 0t:) 
tc?^j:ofcSS^n4^^y hT-A 1 0 6 (C J: o TJSiH^ 1 

rzmm^m\z^^T. if^m^^mmts o ox^izmzti 
-eLTy-r h/N*;uy 1 2 4iflde>^o ^^{z^-^h/-^ 

B^s*-r^7^ci6c7)^ 1 0 3 tc^iHf ^ LTy< h/NVi/ 

y 1 2 3<&ffli6^o 
[0 0 5 9] 1/-- tf-^t^^t^^^T^t^CO^ffllV ^ 

co^t^coi/-- tf-7t<^t|l:^f^tcS^7;7"->? 1 o o^ffij 
CCTtt, ^6 (D) cDJt:^SitC*5t.>T, igScOS1g:&{|iJ 

XT— i^i 0 9^^ijb^-ii-U'— tf-Tt^MM-r^o cc 

5 0 oriz^o^ct^Sg-ru-it'-Tti^SsM^ff 

[0 0 6 0] u-if-^coBgst*iTfs. y< H/x-juyi 
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2 S^PI^t. S1gjJ^;by-(-ffi}#$n;^cS«^P#^y K 
0 6lCJ:oT^ilimi 0 2 tCg^SIT^o -^LT 

y-r hA'juyi 2 s^msb^o ^Lxy-r hyN^juyi 2 

2 ^^frt, S«^J»AffiI±l^ 1 0 1 P^CDtf-ty h 1 0 5 

[0 0 6 1] ±fBcoS!jf^^)yiiOji-rcifCct 0. iJDf^M 
{z^m-^nrzmikoy&^^xizMi^xu-^-^omm 
^ffoctfj^x^^. ti.x±x<DmmzMr^u-^ 

[0 0 6 2] ^mmm\z:^^^x\t. mm^ 1 0 4 d 1 tJc 

tab, u— tf-^<7)sgi*^ff ^^1 0 3-vccos«^M 
mi.i^isb^^^xcom^^t^mch<D^^:b. c^jf-s 
ium^\zmw.f)^um^nx\^^^mm^±x(D&wz 
20 ^^^xn—u^cDh-t^ c ii^x^^. 

[0 0 6 3] SS±tCt^. gjl 0 (C) \Z^'^n^^o 

\z. :=.v'r)V7tmtimK^nrzimn^mmm^'^n 
b 0 ox:(DmL^x\tm.mm\z^\^^x. m'^\z^ 
^mt^^^-^n. :z,y^)V7tmf)mx-^ntz^m\z^^^ 
x\t. ^^\zmmtf)mni^x\.^^. vt-ox. mm'^ 
1 0 4n\z^n'^n^nm\^. ±x(r)mmz^\.^xmf3 
m\:::^nmh'r^^hf)^^-'t^m^'&mmm^n^rz^\z 

[0 0 6 4] :i<D^o\z\.x. -^^a^rct^#ss<ha 

30 f^^^m.i$.^ 1 4^n^Ziii-fy^X^^o ^O^^^t^ 
tX'^^mm\'^. TKsg^ 1 0^6- 1 o20cm-3^^T:fe 

0. ^m<Dxmti^7)^mx^-^^-i h-^ntzm^^^mi^ 

Tt/^^o (Ell 0 (D) ) 

[0 0 6 5] zL(Dm.m\^. t^'^\z±^fm^m.x^^t, 
^t^^:ihf)^x^^o ^rzz.(D^m\^. •^^\z±^<r 

[0 0 6 6] ^10 (D) tc^fcfcotc, mmmmrz^^ 

xmmh^>i^::^i$^<DfSitm^m&r^o w^. 
40 -y^^ff^m 1 1 CO 7 0 1 xfR-t^i^m^m^T^o 

s-r^o ^ih\z^-( h^m^LLxmmr^mitmmm 

7 0 2€rX/^^>3^ffi^fcfri7'^XvCVDffiTl 0 0 0 

A(Dm^\z^mT^o imi i (a) ) 

[0 0 6 7] 'A\z:^tJ>i^^A^Q.\Sv/t%^mLrzT 

;i.^-r>A^^6 0 0 0 A(Dm^\zm^\:i-/^mmmx 
m^-r^o ^bT/i:$^-->^^sg-rc<htCcto, y-r 
hmm7 0 s^m^r^. y-f hmm7 o s^m^Ltz 
^ 5 %m^m^^^^nrzx.^u>^ji^z2-jimm.^\z:i6 
50 v^Ty< hmm 703 ^mm^vxmmmit^ff^'^. t 
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cDip^fi2 5 0 0 Ags^-rso ::(omitmm7 0 4<D 

[0 0 6 8] ^^tC?F*e^-f :t> (C:CTfrd:'J ><:t 

>^ffiHJ:oTI§tt^tCftA-r^o C1<D(S, y-r hit® 
7 0 3 ^^(Dmm<Dmit^M 7 O 4^7Si^TXri7i:75:o 
T. 7 0 5 <h 7 0 9<7)m@tc:^Sfiife-r:t>;&^*aA$n^ 

:i^tU^o ::^L.TV-xSi^7 0 5 Fi/-r 

7 0 9i75i^eeii^Mtc?^^£$n^o ^-bic^^i-^;!/?^ 

^^^7 0 7 ^::i->^iZ-/ hy-f h^^7 0 6, 7 0 8^^ 
^tiOgEM^Wfcj^^fi^n^o (Ell 1 (B) ) 
[0 0 6 9] ^LT. ^ 1 -0 3 tC:^-rU-if-M31g 

^Hi^-r>®«£7 0 9<7)SJsafb^aA$nfc^«ie^co 

[0 0 7 0] u-^-yt(Dmm\z^^T--)i<7:)mT 
Bmmmmh\.xmit^mm7 1 o^y^xvcv 

DffiT7 0 0 0 A(0;?$tC^MT^o ^bT?LMttXS 
^ST, y-XS® 7 1 1 ^ H U-f >«® 7 1 2 ^ig^ 

ox:(Dmmmm^immm'r:i^\z^D. mii (d) 
[0 0 7 1] *^jg0ijtc^-rsjKN^>i^x^ts, mis 

m h ^>z^X^<DW)mz^\.^X^^^^<DS^W^^nf^ 

\^^m0s.^^^z.h^^x^^o 
[0 0 7 2] ^mmmx^T^^x\t. ~mzm,/vfdm 

^11 (D) \z7rk'rmmh^>i^7.^^m 
ffic^*fT#;&f^tc 1 miz^^immf^izi^m-r^m^zmm 

^m^\^0^Lxm^'^nxi^^^miS.{t. m^m^^'^m 
mcDmmm^ a^y huz^x^m^m) \zmm-r^z.t 
f)^x^^o ^rc:i(Dj:vr^m^&^^rz\^m^^^hM.fji-^ 

/'^yy77>':fm\zmm'r^(D\z^mr^^<Dhr^^. 
[0 0 7 3] immms:^ ^mmmjft. u—*f-^(Dm 

n^mx^^o 

[0 0 7 4] mi 2\z^mmm<DiiFmT.m^^r. 
tJ^xmme 0 1 ±\zTmomitmmme 02^300 
0 A<Dm^\z7./^y^ftx^mt^o ti.x$mm^m 

1^6 0 3^5 0 0 AcO/P^tcy^XvC VDffi^fct^M 



(8) 4#l8^8 -4 5 8 3 9 

14 

^^\z-^7.^^m^-r^mitmmm8 1 s^^mr 

xmM^n^^<D^m^^xx\^^ti^. mh'&m^^m.m^ 
mmifim^m^^xm^-t^<Dx%^^^o zLti\t. mm^ 
rnohco^ 1 0 0-3 0 ox:mm(otumzj:r?xmt'r 

^^^^<n^(K>X. «fij;^«mMJC^b<7)OCD(0hka Diff 
usion Source) mW^^m^^^^ti^X^^. ^<T>m\YM 

nm% 1 5f^. 8 0 2x^'^m.mz^\^^xmmmi'^:f5 

10 U ht^<^®^8 0 2TI^^M^^I^6 0 3C0^® m. 

<bM6 0 4:^>^?^fiE$nTi^^) ^umrt ^m^hUr>X 

^^-\'u<^®xmntm^\^^o mi 2 (A)) 
[0 0 7 5] 'A\zmm:::^y^)mmm^m^L. :^m6 

0 b^m^-r^o -ebTXtf::h— 6 0 6 ^ffll/^TXtf > 
H^-f ^frt^^, 8 0 2cD®^Tg^<bK6 0 4^^LT^^ 

sH^sme 0 3<D^m\z-y^ji7tm^^mLxm^^^ 
n^m^mMT^o mi 2 (b) ) 

[0 0 7 6] ^bT012 (C) tC^Tcfc^tC^t*c<?5U 
20 -lf">t^8 1 l-Tr^T:Sr[^tC5^i!j (X-r-^) ^-tiT^c 

[0 0 7 7] ClOl/—- !f— ^8 1 OCOR^ttti. ISifSf^ 5 

oox:\zmmiy. ^mmm^ i mm-- 1 o cmx ^mm 

COm^X^^K D tLfzhO^tVXffDo C<Dm. 8 1 

2x^'rmmz^i^^x\t. mm\z^'oxf^^m^rz\t^ 

i^rzmm,f)mgi^n^<D\t. ^jiTcmo^i^miz^^ 
30 h<Dx$>^. u—'^'-^<DmM:cm\z-Di^^x\t. mmm 
4<Dm'^tmmx$>^. 

[0 0 7 8] m^<Du—'\f—^^s 1 ix^^n^^kv 
\zif^m^itu:^^^mmr^h. 8i2x^^n^mi^ 

'tcDmm\zmitmmm^^^tELr^^^(Dx. 
ytcom%imMm\z7^m^n^o '^LxU'-^-ytf)mW} 
Lxi^^':^rz^m^^mmmm\t±T^mit^mm^z^'D 
xt^^nxi^^^cDx. mcom^fm-^^fjiK. mmm\zm^^ 
umizmm^n^. w^f^^mm^mr^^^rzi^s 1 2 
(Dmm.^. Wjmxmm^m\z$>^mi^tf)^^&T^:it 
40 \zrj:^. mm'ta^mmcDr^vzit. M.mtsimm'^Md^^^c 

f&m^n. 8 1 3X'^$n'5cfc-5(cxtf^4^>-^;i/fig:g 
t^f^it^^^mf^-m^m-Amnvxi^^K. ^lt, 
^mrz\tmfiS^^M.Ui±^mi^s 1 4^m^z^'f)^x^ 

[0 0 7 9] ^mmmx^'r<i:vummt. ^^mi&f^ 
{z^i^^^f&mcomi^cD^^-^^mm'r^zi^yj^x^. sb 
^m\zx\t^^^^. mf^^^tz^tm^^t^u-^^mf^ 
^m^'r^chf)^x^^. 

50 [0 0 8 0] Cl-P LT^ 1 2 (D) CO 8 1 4T^^n^ 
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[0 0 8 1] mmme ] *^a#(cM^-r ^^b>^^^ 

y^@^-r^c<htcj:oT, ^mit. m&it. mm^t^ 
[0 0 8 2] JWT. mi s^z^^^^xmrn-r^o s«i s 

1 1. lii*«®l 2. Mi&^ftl 3$:a<i-r^iii5g;if^^ 

^?^fig$n;^cTi7^^yvhu^x[Hissi 4^. -^n^ 

[0 0 8 3] ^UTSIS 1 5±tC. $ ^tCffic^5=-^yy^ 

>i/ffi. COG i^y-f ' ^> ' ^^7.) ^^<D^m\Z 
ctoT> SISl 5±(7)lElSStcS^igg^n^o BIl 3tC^3l.i 
T> ffiiE^^'J-. ^^U-> CPU, Atiyt^-h^t. 

z.(D^o\z'ux^r)Hnibnrz^y'fx$}0. dofditc 

[0 0 8 4] mi3tC:feliT. Ati:!^—h^\t. ^gP:^^ 
^X$>^. miE^=EO-{t. T^5"^ h U 

;^ (^#14 t:) itT A m ^ ffilE-r ^ fi6 c7) ^ ;i/ 

\Zmm(D^^U—0:)Z.tX$>^o #tC, CC^)ffiiE;<^:U 

(Dmm\z^n\z^t>^xm^i^rcm^^mo . j^xm^ 

o:>mm\zit^xmi^^m'^\z\t. ta^mm\z^K):k€r3:m 
^^i^c-T, mm<Dmmtwii^m^^tr^^Jzo\z-r^ 
h<Dx$>^o mm<^iKmmmt/'^^ji^h\zmr^^<D 
x\ «IEy^:U-^3#s^nT^.^^'^^^i/1^;^c:^:n 

[0 0 8 5] c PU<h>^'J— ^iil^con >tf^— ^co 

^ y t^^Tn C M O S ScT) OT* ^« 
[0 0 8 6] ^fci£:^Si:r^ffi8l[ElgScD^>;^j:< i:t>-g|5 
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Tffl^TS:/^- y :^ n > e :i - ^ (7) cfc ^ fccm^ ^® * ^ 

^m^fK^f^rzisb\z^mizmmx$>^o 
[0 0 8 7] :^mmm\z^TJ:v\zy7.v^Mt^nrzm 
^y"^ xyu-<Dii!,^^'r^\Bi^^z:^mmmxm^^'r^ 

f)^x^^. ^\z. mf^^^fziftm^^tR^uit^m^^ 
mi^^xi^m^ ntznm h^yz^x^^T^n^n^^T 
10 '-m^^t<Dm^BW:t,^^mmzMm'r^ c ii\tim^x 

[0 0 8 8] 

^m\z^'Dxi&m\:^nrz^^^^mmm\zni.x. 9t(D 
mm^m^(DmLm<D± i o or:u.n<DWLmzUM^mm 
\.tz^mx. \y-^-^(Dm^\z^^r--)v^m-rzi 

[0 0 8 9] ^tz. m^i\L^^m-r^^m7tm<DmKL 

^m.m^^>(Di&x^n^^. ^^\z^(Dinm^^'mm(7^mL 
m(D±i 0 ox:\ikP^(DmimzuPt^im^.vrz^mx. v 
— *f-^(7)Bil>f{cj;^y--;i/^J6-r^^tc^O, 
mmm<Dm^^i^^m\zfjo:Lf}^x^^. 

[0 0 9 0] ^tz. 4 5 Ot:i^±CD?aSfCiJDj^b:^c«^ 

ximmmmm(D-:^t^^m-i5\z^f)^'Dxu^(D\^-^ 

X. m^Am^^&^nt:^'tz.ht^x'^. m^^^^rz\^^ 

30 [0 0 9 1] m^z^^^i\:.^^^r^^m7tm^^^^m^ 
mmzmxi^rz^mx±.%^<D^ o u v-^-%<r>mM^ 
fioz.^x. sgai4:^^J:D«t.^®^ (fa t^<^f^^^a<h 
^u^^mm ^^Wi\zm^'t^z.t.ii^x^^o ^fzz. 

X. u^^^{.rzmj^\z±m7x:m^mm'^i^^:itf)^x 
i^^it\^rzmmi;^\z:^n^^m7tmmm^mti^\^'^ 
<'r^::tf)^x^^o 

m 1 ] tf-«[i31SBO±MEl. 
40 [112] U-if-5a3SgScoBFfSI2lo 

m 3 ] u—^—i}immm(DWimmo 
m 4 ] u— if — ^a^nggcoy p y ^ m. 

m. 

im 6 ] sffi±tcss^tt^^iK^fp@t-^xg^. 

[El 7 ] mmh^ >>^x^(Dii^mi:mmo 

m 8 ] mw.±\zm^i±^mm^iiFmr^xmmo 

[m 9 ] ^IK h ^ >~>*X^(^f^MXSmo 

[m 1 0 ] m^±\z^^^^mm^iiFm'r^j:mm. 

50 [mil] ^Mh^>>^X^COf^g!Xgmo 
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